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(54) CIRCUIT ELEMENT AND METHOD FOR USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multi-port variable capacitor 
based on an MEMS(micro electromechanical system). 
SOLUTION: A circuit element is provided with a movable plate 308 
supported on first and second coplanar fixed electrodes. A bias power 
source 324 is electrically connected to the first fixed electrode 316 
and the plate 308. and applies a bias voltage V1 across the electrode 
316 and plate 308. An AC signal carrying line is electrically connected 
to the fixed second electrode 322 and plate 308. When the bias voltage 
VI is applied, an electrostatic attracting force acts between the first 
electrode 316 and plate 308. Consequently, the plate 308 moves 
downward toward the electrode 316 and the distance between the 
plate 308 and electrode 316 is reduced. Accordingly, the capacitance 
of a multi-port variable capacitor 302 increases. In this capacitor 302. 
the bias voltages and signals are electrically separated (isolated) from 
each other. 
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Yo" t^i^^n^mTm(om\^s mm^^mn^^to 
{z-r^^t\^x^r. mm (^ja«>-u=3>'^x/\) ± 
(DT H \y7.m®^mm^^<D/^^—->^{zm^^^n 

"POLY 1" SI/ "POLY 2" i:a?l^$n>5± 

cich^^/^^pii^TfeoT. mummm^mf^-r^r^^izm^^ 

^il(hfCJ:oT*a^n^o 7PUv'U3>^POLY 
0. POL Y ISO^POL Y2^i. ^tl^^tli^li^M;? 
0. 5. 2. OSZ^l. 5 ^^0>-efe'5o Jt^U vU:3 

[0039] mi 2tj^^mi 7\t. mi I tc^$nfc# 

^-h-^m^^/^z^^l 1 0 2<7)iaigXS<Da>!r(^©|5g 

^Tfk-r. mA-A\z^i^f^mmmx$>^o 

=1r-\'/1>^5' 1 1 0 2«. n>:5^^ K'r:^i:t)^T> 



1 3 070^e»5£«E-r^;^yu>i/{Cct;oT«^$n 
fepjidyu— h 1 1 0 8 ^WLTi^-^o m-Domm 1 1 

16. 1118. 112 OSrXl 1 2 2 75^\ Plift:/U- 
h 1 1 0 8c7)TgB(?)»lltt^*^^j:l/>S 1 1 0 4±{zm 

m^nxi^^^o m^fsm^z-t^fc^iz. m^nm-^<DZ2 
[0 0 4 0] 01 2{c^$nT(.^^j:3tc. mm^^^ 

^fSii^^m^l 1 0 4 b;0^^^}t*S±(CgBB^n. Mil 

0 4 b u u n >ii-g p o L Y 0 t)mm^n 

POLYOM^l. mi 3\Z^:^nX\^^^.ko\Z/^^ 

-->i!/^n^o poLYoets, m'^(Dmmz/'^^— 
-yif^nxm-z^cDmrni i i iiis. 1120 
Rzsi I 2 2^m^'r^i^^. mmmitz\t^(Do^(Dzzr:> 

(D^'f)^^^nxiy^o 

[0 0 4 1 ] Ell 4iz^-^nx\^^^^oiz. m^mitm 

mox I ;OV^^-->i/^nfcPOLYOS±(C?^^$ 
n> 3j^'J'>Un>^z:MPOL Y2}&^OX l@±tc?g^K 

^n^o W:(Dmix\ mitmmoxi\:x^^{zm^'^n 

X. Pliftyi/- M 1 0 8RZSxy^J >^1 1 2 8 7!?^* 

''mwc'' ^n^o poLYiBti, Ell 5(c^$nTi^ 
^cfc'5(cA^'-x>i:?^$n, piii!i:7^U'-h 1 1 0 8^^ 

^-r^ 2B?5>^*?^^^n^o T>*-7LAW7i^^*^OX 1 ^ 

tc-e<^-gB7&^*M 1 10 4b. ^6^c^^»tR{c "mm ir 

>*-±«)) " ^n^o 0i6ti, POLYlS±J:i?^ 

f$.^nx/^^-->^^nrzm^mpoi^Y 2 ^^lx 

li^o POLY2Mti> y^37-r:>i^$nTVi;g>J;5 
tC. X:/U >^1 1 2 8. T>i0— 113 0. Rzf'^m 

zfu- h 1 1 0 8 (D±mm^mf^~r^o 

[0 0 4 2 ] El 1 7 -^mzfU- t- 1 1 0 8 tJ;^* ''MMi: 

^^/^->i^ 1102 ^^LTlri^o ^S^M;!)^X >^U > 
i5^1 1 2 8RnY>:h- 1 1 3 0(D-'a5c7)±J3J^^$n 

hi I 0 s^comn^mm^^m't^^^^x$>^o 

[0 0 4 3] "^ib" hPl^^^Av5^ 5 0 2 

^.^.^^-^mzfu-h 1 2 0 8:f5^?>jSffir^effih:'y:t^y 

Htf>l 2 0 6^c:J:"3Tlia^nT(^i^^— c^-f >yu 
^>T— i>3 >^Jtr$>^o b°>i 2 0 6iS. ^}ta$;Wi 
2 0 9 atCJcoT^Jt^tlTl^-So e>1 2 0 6(hgB** 

1 2 0 9 a tcOPp^tCtS. Sgft 128 Ol^mtE-r^o Z.(r> 

^n^s "^i;nx7'u >^^" i^m^^^o MCNctCcfc 

'5 3SyoirX^fflVi^:^'&ICfl. e>1 2 0 6Rr/oI 
S&yV- h 1 2 0 8tl^Hd^U vUZ3>@POLY2 
'if^e>n. SB^-l 2 0 9 a^lPOL Y l^T^i^^). -^LT 

H^SMtip o L Y 0 ^-^-n-^'tif^ en^p 



(8) 
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[0 0 4 4] m<Dmmm (s^-e-r) tcistriTtt, bf-y 

c:®a®fcii;nx7'"j>i^«. fcf>i 2 0 6CD<i:3 

;5:l:f>^gB*Jl 2 0 9 a tcH^-T^ CI <h tc«t oTlia^ 
-:&©jl!|j6iT*»C§l#Tlf tf>120 6 

[0 04 5] ^19 \z^^nT\^^^wizm<omv&miz^ . 

ViTtt. geT-t:>yU >!f "mA^D" -^V- M 2 8 
2*^. tr'i'V>y hh:>l 2 0 6^^itr^3tl#SI5«<hL 

fj:**iO:/U'-h*ffll^-5c:<!:tC<J:oT. El 1 8 fc^^ 

Sn/cll^««j»C:teliTit^g<i:StlfcggRi 1 2 8 0 ^fl^fiE 

e,Wi6$n^ct'5tc;5:-5, 1 2 8 o*i#ffi-r^«^ 
ten. nJSiT'U— M 2 0 8f±. mBE^Hlttl-rs^itC 

(C^lirTtf 6.n35:ttn«?a:&;a:ti. -SJWj^I— hi 2 0 
Sit. bf>l 2 0 6d5g5*Jl 2 0 9 at^MT-SST. 
T^©Sfii*r6]icT3&{C?l#Ttf tf> 1 2 0 6 

7!iSgP$J 1 2 0 9 a i:S»-r-5 1, nfi&y V'- M 2 0 8 

* -5 SI;ffi0iJ (' -fe ViT tt C © J; ^) ^ lal jST -5 d t *5 

[0 0 4 6] 0 1 8tC^$nfc*ig0iJt!S|1ll. tf^^j-'y 
hlf>l 2 0 eS.LI^^itiT'l/- h 1 2 0 8(4, SHTt^U 
>'U3>gPOLY2*^^fP6n, gEttl 2 0 9 btt^ 
-#U->Ua>^POLY l;5^f>flHbtl^„ ftA^OT'U 
-M 2 8 2tt. POL Y 2@*^ef^en-5)Tg 1 2 8 
4<fc. iBlirtSBX hl/X*^t-r-5):tJ*4J;0/j:-2)±Sl 2 

8 6i:*^e)!*^. ^^<D^s*«r®a«)BW{cfflVien 

ctoTf^i^tlT^ijT'L— h 1 2 0 8^S:^>'a;05l9:7'^- 
-M 2 8 2 7!)i«i5c$n-2.<i:. ^P® 1 2 8 6 «X h U 

yu- h 1 2 8 2 ®a*)«fc±#;&[6]®:^*iPPj!jn 

[0 0 4 7] *-S^;te^»J{C:fe</iT«. ^ 

^mmmiztai^xi^mznmL, t<D-fm(Dmmmizn 



Lxmmm'^<D'b(D^r)h^oBLmznmr%, m?ni 
ux^m^Mz-r^^vizm'b-r^, ±:)i^y7±i>-:/^j$> 

[0 0 4 8] mfai3FnTVi-5J;'5(r. *^HJ(c^-g) "m 

[0 0 4 9] ia2 0«. :$^mJHZ^r:>Xm^mtiUz^-y 

^■/'^->5'**-rS5'A'< X 8 0 2 SrfSggJC^r^SCiaT 
S.^. T^/N'-Y X 8 0 2 5:^^8 0 6±tc:/l/— h 8 0 
8$:WLTti-5, «S8 1 6S.O*8 2 0 tt. ^^.-iS; 8 0 6 

Jnimffi8 18;<)^ «8i8 1 6 t 8 2 0 toratcBBS^n 

Tts-5o 0 2 GfCS^nTVi^^SSMtCjBViTtt, «® 
8 1 8«. Iiffi8 1 6T«7S<||ffi8 2 0fCJ:0jfiSL 
SiJ®||]^Cs|(C*5ViTt4. S®8 1 

[0 0 5 0] T^A'-f X 8 0 2 mffi 816 <h,yi/— H 

8 0 s t.(n>mzim^yf ^^'&^lxit^^r>\zm.m.•t^w.-- 
m^m m^'^-f) \z^m.mzw^-^nx\,^^. 

\Z. =fn-< X 8 0 2 tt, mffi 8 2 0 t.^\^— K 8 0 8 t 

-1-X8 0 2tt. ItS^'jOSrWLT^O. Cltlttm®8 1 8 

[0 0 5 1] T^A'^f X 8 0 2 ®Kaffl«f4, ^ 1 ftWJ: 
: 

^1« 



O V, V2 



Oil 
0 0 0 

110 
10 1 



[0 0 5 2] v,s.LN'V2(D^:^t fci^a 1 ^.^tiii^s 

0<7)«^(Ctt. :/l/-h8 0 8tt4'3ifi[StC®SSfc 

ai:;^Ott^310 ifcC-S. ViA^^S 1 TVaA^'USO 
CO«^tH, :7'U'- h8 0 8(4«ffi8 2 OfcrSlA^oTT 
:^lc#|iit-^. ci©J;e.lc^i!)-r^PS. mffi8i8i7' 
1^- h 8 0 8 t<7DrBlT-<D^fi<o^^t:7J^«tB^fn. ttl:fjO 

ttna 1 V (mmmoxv iim:m. i 

tt, h 8 0 8 ttSffiS 2 0 »Cl6jA^-3TT:;&fc:«H!j 

-r^. Cirocfc5;^ii!j#{C|^LTfc, m®8 18<h7'U'- 

h 8 0 8 twrB^fT^^ft^fbA^'^m^n. ^ti\tmm. 1 1 
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[0 0 5 3] um&mtz%^mmm^titm-r^ii. * 
-f >:^u^>hsn^cJ®^c«, (1) i&mmmti. 

(3) ifeSlHlK®1iifff$<o{gM, 

[0 0 5 4] ±i^snfci^si5i8S«. $^^i,zm^mtj.m 

[0 0 5 5] #Jpe«)>5:*JS«»ltr:fe0iT«. 

[0 0 5 6] 02 1«, ^mmiz^^-^r^'>ifi-)l'-::^o-iL 
•y*)-l 3 0 2 aCOmm^llStitM-V&^o :L<Dm<D'^ifi- 

hpl^^^Av-^tbT^l^^n-So yD-t-y-y-13 0 

pJKjT'U— h 1 3 0 8 a ©TBBtCE« $tlAc«® (0^ 
ISWEStt. •:fa±y*)rl 3 0 2 a tCjt* LXS*$n«) 

[0 0 5 7] HUK!!$nfciRS©{i^«!ia«|g/0^\ 112 2 

«r#HgUTRFffi^lcMUTjWT{C^J^Sn-S.. 02 2 
«. Pli(i:/U-M 3 0 8 b. 3 0 6 b, RZ^M 

ffil316> 1318. 1324, 1320 SC/ 13 2 
2 ^m-r^>-if^J\^-fn±:y-^ I 3 0 2 bSS^LTt^ 

[0 0 5 8] ->i7':f-;U7'D-t:-y9- 1 3 0 2 b[i. 



mm^nmi 3 1 6ic:J^;ie.ti, m-RFm^*im«Bi 

3 2 2 lr#A.^n-5<, =i:0;^^?'iRMS^BE$rW-r-5R 

1 3 0 8 bS::ft-UTai:^m@l 3 2 4 fCfijl ^tlS. US 
^'jmi 3 2 4 75^^f^^?»-ai$ti*(D«. J;0:;*:^;^j;«JE 
^Wr^RFft^-cab^o 

[0 0 5 9] ^^tt, ««J^«fflM:^-3^:;fc:#S©«®Sr 
1 3 0 6 b <h©^1lii$:^A.S>. S-S 
lilimffit Bflfj:?'!/— h 1 3 0 8 b iL<Df^<D^m.^mt 

X^S, mfLM.' zyifi-)V/u-{L y^l 3 0 2 btCiJl^ 

T, m-RFfs-^75^'^ffil 3 1 GtcEPJn^n. ^—RF 
«-^A5«®l 3 2 0 (cEnJn$ns«^{Ctt, ftfett, J; 

Ogi^ (•r;^j:t3*., -Sill 3 1 et^^ 

1 3 0 6 b trolgfil/ismffi 1 3 2 0 <h3S.^ 1 3 0 6 b t 
<DSE^J;Ofe::*:^Vifc*lC) , ^— R Fm^Jri 0«*• 
?: -^x fc ® t i^j: -5 = 
[0 0 6 0] tX7^'J->X«, oJSIj:/!/— h 1 3 0 8 b 

ZfU—Y- 1 3 0 8 btCMLT, ■fi^/O^'^JP^nT^iT^tli 

[0 0 6 1 ] ->y^;U7'D-fe-y+M 3 0 2 bfi, J!)a»2Sc 

dJBitnsnfci^e^T, i 3 o 8 bro 

m-muz&im-r^mwumo^mmizwta^n^t. 
^<Dm^(Di^m^i^oy^fai>m»^n^. m^it, -toy 
^of3.-^(r>is.mB^RFm^tl^mml 3 i 6rcki 3 i 
8 tcEPttsn-g. f^mw-i^<Dmmi!)mm 1 3 2 2 tc*3 

[0 0 6 2] ->if-r)VZfu-t'y*)-l 3 0 2 hU. iOi^ 
t.i«JE©RF«^<£-fflliSil-&JC«, *»i:li'5^Hro 

ffi^S 1:^0^5 2-fyi^!^l 3 0 6 brofe^JtC-SS 

T-smni 3 1 6SctKi 3 1 siz^n^nmm^n. t)^ 

^t#S 1 RZfS 2<Df^^i}^^M 1 3 0 6 bOTfifiiJ® 

msi 3 2 2fcEniin$n«.<h<£s-r^, ^mzfu-v^ 
mmizi Qikzf-i 3 1 8-n^\z^\^T\'i^ts\i<s 1 
>2+<s 2>2-ess. "<>" (iPtrBi¥i^<& 

**)UTti-5. "SlWl-yU— h 1 3 0 8 b 13 2 2 

;&r6]'\§I^Ttf^:;'7«<s i + s 2>2(CckoTSfc$ 

-5;'j<i:3^,^(7)*{M-e?l#Ttf-5:»3<DMtt. <S 1 X S 2 
-/U-h<D'ftliiLX. fiffil 3 2 OCJ;oT-tr>X$ 



(10) 
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[0 0 6 3] ->5^:^-;i':/D-fe«y+M 3 0 2 btt, y^ — 
C<?57^-- hVN'-7^';i— T'fCiSI/^Ttt. 3 1 6(C 

mm^ti^n cmf£<Dmtatimm.i 322 injiij:/^— 

M 3 0 8 b i:(DPBl®?gfii€r«;*:3-&, ■^-n^.O^OD^ 

tc. «S 1 3 2 0 {cEniin$n-g)D cm)ErotiJtin*^'«ffi 1 

3 2 2 toimzfl^— h 1 3 0 8 b i:(Dm<D^^=&m<p-S 
[0 0 6 4] ■^-CD/jN^i^c-tKXiCMOST'n-trXi:© 

5^ i - r/JU:^ L ClHiK Sr *S-r •& B WTffl V i n -5 . 

C<Dac7)^3.-:t--/;i/L ClHfSSti, tATlclBKE^nxVi 

^^oiz. mmmmRU^<Dm(DT-:fudr-i^3>izii 
ii^^-^mmm^mm^ ( "vfo" ) , y^)\^^Rz:^m 
<Dm^f3.m^iz^\>^Tm ^txs. 

[0 0 6 5] 0 2 3SrX2 4«, ■^tl^'n^^JfeSIStC'^ 
•5it3«JSy:M?iJLC(HlgS-e*-5. Z:cDa®LC(HlSS«, 

it?ijL cihI8S 1 1 0 0 ti. immc 1 > +^/'^->^ 

CI. -f >^i7 3'L l&tXStitR 1 ^WbT:6 0. 0* 

^nTViSi^jc^^^nx^JS. m?iilcihI8&i 2 0 

0^1^-©^^=^ (t-?5:t)^, m^mG2. ^^AviS'C 
2. >^^'i$'L 2R?JfStn:R 2) Sr^LTt^^S^S, ^ 

m\zmm-^nx\^^^, m.mRiRz^R2itm'^<Dm^m 

[0 0 6 6] li-rn©[iIS§tC«;(.iTfe. -f >^'i' :5' <i:=^^ 

L Cmg&O^tJB^ifilS f ,tt, ie5<JRt;fM5iiO«-&i: 

[1] f r=l/ (2 7t (LC) 1/2) 

it: Hz) , L «-f >:5^i7 ^ >7. : H) , RZfC 

tt=^^^n->^>X : F) 

[0 0 6 7] S; [1] JCJ;oT-^;i^n-5J;5tC, UlifS 



/Iv^'W^tg. ffinXhtt. Xtf-KRt/^CMOSi:® 
[0 0 6 8] LC^^t^y^Jli/TZf'J'y—'^syizm 

y >:/ . /tx 7 ^ ;^^'S:tx>'^* > K/tx y^ jv 

[0 0 6 9] :*:^BJ(C^^^^*Jig«»J(C*Dl^T«. IBS 

u-hi,tm^mmtzmvxmm.:^\^iz^W]-r^rzii>. m 
^mo:)^^rnzy^a^nm^mMffj\zm-mrct,-fmifr 

«»|{Ci5V»T«, ^}^<D--^<Dm\zm^^tirz^^/-^iy^ 

o:)^mf)m±v. ^j^.(Dm^(Dm\zm^-^nrc^^ /-^zy 

<D^m.^mm\zmi^-t^z.iz\z^-DX. ^^(n^^rni^ 
i^m\^cmm\z^-:>xm^^nrzy ^ 

\zi^\-y^±x<D^^' /•^iy9\zW\^<r)W,mii)}^^^^^ii 

[0 0 7 0] ^ry U vyi7^«<kpItg-irCMOS3>/t 

y ^ * -5 ttM^«#B835:i)t {ciH« $ nr s ck -5 

[0 0 7 1 ] B5lKESnTVi-5J;5lC. LClHlSStt. ^Jx 
tg;^£LC[HlSS;5^\ U v-yi/«a{bBIt£fJ:VFO&:P 

■r«)T«i*s:<, ^%mizmzm^^^n^<r>\zmi.rz-fSi 
jf«$ti^;*f'f i^y^ >Rummmmmiz%^^ji^^(Dm 

fe-eseM-r s c t pitg t s ^ . 
[0 0 7 2] *^eq{c#^vFott. »Mm&^9^mm 
x$>^. mmmt. Dca:^/<&RF«:^^c^^-r^►5'A 

h ^«8§ fi . y -r ^ - K h ^ > X ^ (DlN^^tg 



[0 0 7 3] fES3lro5!SJ^?S^tt. M^StK^i^lHl 
# ^ A i^rS' ^ ^1 (DS® iHlSStcSfl^^iitr ^1 i: »c J; 

tl e. - -S) W^glC J; -3 T Jl^fiK $ n -5 Jlfe^$iJI?ffl 4^ A 

/t -> iS' ©^jii*^ ^ ^BSifS o t::mm<D t CI ^ tc8Bfi * tlfc 
[0 0 7 4] *?>*iS^jic*5t,iT«« 

^. ftttSirtT^n-f X«;*f> (Gunn) iS^-f^f 

— F*-5l'^tt'r>A°-;/ H (IMPATT) y-f:t— KT 
$.0. fttt«^r[^^-rJ;^tcy^''f 77.$n^» ^mM\z 

tr L C |5|gSI|©#tJg#|jg Sr* U T -5 . 
[0 0 7 5] ^mLRUXtl'f^'^'f :^ I N«. 13 2 etc 

[2] Zl=Rl+ j Xl, sot 
[3] Z[((=Ri|(+ j 

ifii^^. nm^m&: (= (-1) , x^immo) 

[0 0 7 6] RT©^S*S3tS$tlfc«^(C^lg75ije:^ 

[4] Ri+R,N=0. RZf 

[5] Xl+X,n=0. 

[0 0 7 7] S»j*^(Cj:Sft?t-C=«RL>OT&^© 



<^m2 000-100659 

Tf. [4] ttRiKOtl/i^CltS'ScftLTti^. ft 
tt)gtfiR,Ntt> 5gJgS®X^;U:^:-i^T'd5.5, St [5] 

[6] Xl=Xl"' + Xc; 

Xc«#M14UTi?^'>:^. Xi'^tt^aJSttU 

[7] Xc=- 1/ (coC) ; JiOt 
[8] XL=a)L ; 

[9] <Uo=l/ [C (Xl«> + X,j)) ] 

[0 0 7 8] ^mmmsYiz 

-So ;ine.®7 7i'^ttamf(ctt^^a-c*o, *Hjiffl 
»(c:fei>Ttti¥KB^?ni^Vi, 
[0 0 7 9] LttLttffltibn-S)S'J©^Jg^«jgtt. It 

02 7tt, fie3|£S*BtC^SlSi|(iS^-X©VFO* 

5^TiHiss0-efei). ^<Dm<Dmmmt. mi$im.^wmm. 

-5. «:^tU;^j/}?- httliti5^n'rXAcDVJ-rn:*^«#Jtc 
$>r). :i<Dmm^/'^'<7.\tm'^hy>i>7.^lZ^-:3X^- 

[0 0 8 0] ^JIB^IC^-SJiiliigi^— 7,©VFO(C43Vi 
Ttt. *M«ifitt. *5gB^{C^^eST-t>yU'f >^ 
i'^<£-&trLCIlIi^Sr=6^bTVi.5. C:(0aOTVFO(C:j3 

Fm^<£t-^'-T^<i;eitc«tgb, $e.(c. ^«fcbl;^j 

>h$n^o ^*#tt, ±f5«Hg2r^^-r2.«)(cjiLit 
m^y'n-r x ^^n-r ^ c 1 755 pitg Tabs, 

[0 0 8 1] mmy^n^7.A<Dh'y>':^7.^^m^'^ft-- 

o®a5»^fe?¥-r^. i¥ifflfcai-^ntt: fetjc^lt 
tt. y-:x^%*svitty-h^sfeiB«*iii^fflt»e.n 

[0 0 8 2] X©ft14ffiStl5}^-h^ 
S^CD-O0i;^ftI©gBfitt, 5R;&<l:t)2(i:%l^<!i^^tCffll.i 

e.nS(D(C3iL;^fecoT'^-575^. 0 2 8 {z^(Dm.^Mf)^ 
7r:^tlX\^^^:3jmyymMmt. 0 2 9 IC-e-CD^l^^.^ 



(12) 
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[0 0 8 3] m2 8\Z7r::^nrz^mWZiH,^X, Zl)V\f. 

l^Ttt. VC 2*«a^+^/1>'^fr<fcr?TB«SnTt^ 

02 9{CS5Sn;fcllSgC^{c43tiT. i/^-yT'affiig 

^'VC S. Oy^l/^'L 4B:tXH^>>'X^T2 $r*L 

[0 0 8 4] a;Ut°->>>'S:C>'i'5-y >^gaSC0S*W?5:il 
iS' t i b AS. 5!®l§tStf ftiS^b-r -5 {C ti. 

[0 0 8 5] J;oT, wr^Sn^tf^cSW^Si^^SgH. * 

[0 0 8 6] H&^Snfcllig^<D-5%<OVs<OAMC*5li 

^mt.. (IPip«;a:CMOS'<-;^'f >yi7^'j:0 feM 

E M s '^-x 'f > 3^^/ ^ dw ^nxffl e> n s «^ 

tt) MEMS^-X-f >^^i':$'^M3S-r-5;5rSi:Sr, C 

It^OM E M S y— -> 3 >®S^^5SS-r -5 J:^ 

CD:/n-tr7.(D— 7:^ai^5^A'-f -feX (Ana 1 o 
g De V i c e s) tt (-^it^i— fe^/^ViWy — "^7.^ 
F) J; OrUISSnrVi^ "B i MO S I I e «»" t?$) 
•So B i MOS I I e <i«:^D-feXtt. MEMS<i3g^ 

X ^f^fi-rsfcidfcji c MO s T'D-fex t^-^-r 

-So B i MOS I I e a»yDlrXti, ^— (7)<tit4? U 
->Ua>M<hMaT^*«tt^^, MEMS^»ii^J^fi£f 

B i MOS I I e «»yp-feX«C^-5±:&«, T^Pi^ 
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